ABSTRACT
The expressions for E1 and E_ are given as:
The [7] shows similar results for the other microphone locations.
The observer grid in The computed test case is the same as that given in Ref. [7] . The TURNS code models the vortex analytically an described in Refs. and numerical studies in Ref. [7] indicate that the computed noise is grid-independent at this Kirchhoff-surface location. Three different planar Kirchhoff meshes were used to animate the resulting far-field noise propagation.
Each mesh contained 7533 points and covered a region extending from 2 to 12 blade radii similar to that shown Three distinct acoustic waves can be seen in a region that is between 3 and 7 rotor radii upstream of the rotor hub. All three of these waves propagate upstream and each is caused by a different event on the rotor blades. 
